I. Introduction
A 1,400m-long core was obtained in Lake Biwa during the period of 1982 to 1983. Since then the core samples have been studied from various points of view by many researchers (Horie, 1983 (Horie, , 1984 Torii et al., 1986; Yokoyama, 1986; Yokoyama and Nishida, 1987; Yokoyama and Takemura, 1983) . Clay mineralogical study was carried out by Tomita and Horie (1986) .
However, they only analyzed qualitatively and quantitatively the clay composition of the core at depths. This paper, therefore, describes the quantitative study on the clays and associated silicate minerals present in the samples col lected at different depths of the core. The study showed that characteristic differences of these minerals were observed.
The present study presents the changes in the condition of the lake environment in the past.
II. Materials and methods
For various kinds of analyses, 282 pieces of 20cm-long sample were taken out at 3m inter val along the core down to 821m. Fifty-eight samples were studied this time. The samples were pulverized in an agate mortar and the powdered samples were examined by means of X-ray powder diffraction, thermal and scan ning electron microscopic observation.
X-ray powder diffraction analysis (XRD) was carried (Manuscript received, July 15, 1992; accepted for publication, August 19, 1992) upper sequences (Fig. 7A, 7B ), but crystallization of clay minerals on their surfaces is obser ved with increasing depth and the surfaces of radiolarias and diatoms are not clear (Fig. 7C,  7D ). This phenomenon is due to diagenesis (Singer and Muller, 1983) . Clay minerals are concentrated in some parts (Fig. 7E, 7F ).
IV. Discussion
High concentrations of illite and kaolinite are observed in some specimens in which smectite is not present (Fig. 4) , and it is difficult to interpret the paucity or absence of smectite in some samples. Concerning the paucity or absence of smectite, some hypotheses are con sidered. It is known that smectite is transport ed farther away as compared with other clay minerals by inflowing rivers (Porrenga, 1966) . One idea is that the samples not including smectite may be sediments near the mouth of a river, and another idea is that much amounts of sediments, not including smectite, along rivers were eroded and transported by rivers after heavy rain. It is possible to consider that the sampling point was near the margin of Lake Biwa near a river mouth at that time. It is known fact that Lake Biwa has moved (Yokoyama, 1982) . Another idea is that the flow of inflowing river was much, or the size of Lake Biwa was small at that time, and all clay minerals were transported to the center of Lake Biwa, and consequently the amount of smectite is relatively small. Amounts of quartz and feldspar are large in some speci mens in which the amount of smectite is small. The phenomenon may support the idea mentioned above. If we assume that clay mineral compositions of sediments along the rivers are almost the same, clay mineral compo sitions of materials transported into Lake Biwa by inflowing rivers are considered to be almost the same. But high concentrations of smectite in some samples are observed. Concerning high concentrations of smectite in some sam ples, the following reasons are considered. One is that the size of Lake Biwa was bigger than in other times, and another reason is that the amount of precipitation was small at that time and the flow of inflowing rivers was little. So only small particles and smectite were trans ported to the center of Lake Biwa. The core can be divided into four groups by the differences of mineral composition. They were named as A, B, C and D, and they are almost equivalent to members of T, S, R and Q respectively named by Yokoyama and Takemura (1983) . Contents of clays, quartz and feldspar are almost the same between core depth 99 and 249m (shown as A in the Fig. 3 ).
This fact indicates that the sediments at these depths (0m-249m) were deposited under a stable condition of a big lake like present Lake Biwa. Large amounts of quartz and feldspar occur between 262 and 585m, (shown as B in the Fig. 3) , and the content of clays at this region, except 410 and 528m, is not so high.
Quartz content between 262 and 585m is high, and is extremely high at 286, 330, 343, 364 and 445m. These observations suggest that Lake Biwa was probably under a lagoon or river flood plain during the deposition of sediments at region B (Tomita and Horie, 1986) . At 585 to 703m shown C in the Fig. 3 , amounts of quartz and feldspar are almost constant and not large except at 626m and 651m. The sediments in this region were probably deposited under a stable condition of the lake (Tomita and Horie, 1986) . Quartz is high below 716m (region D), whereas feldspar is low between 760 and 783m. Amount of clays is also high between 752 and 771m. Much amount of kaolinite are present in the D region, but smectite is not present or occurs in minimal amounts. It can be consid ered that the environmental condition of sedi ments in region D was a shallow swamp or a river or almost dried-up lake (Tomita and Horie, 1986 ).
In conclusion, at least four changes in the condition of the lake environments (A, B, C and D) were recognized from the mineralogical study of the core samples.
One of these changes observed around core depth 249m agrees well with the result previously reported by some researchers (Toyoda et al., 1989; Akai and Kamon, 1989; . 
